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What is claimed is: 


1. A method for removing a protective group from a S)jrfthesis intermediate 
comprising the steps of: 

a) forming a surface comprising 

i) a photosensitive compound or group,iaid photosensitive 
compound or group producing a catalyst when irradiated, and 

ii) an autocatalytic compound or grc/up, said autocatalytic compound 
or group generating a protecting group removing product when 
said autocatalytic comp&undfts activated by said catalyst, and 

iii) a compound capabl/of introducing latency, and 

b) irradiating at least a pa^t 91 said^urface to remove said protecting group. 

The method of claim 1 \fth#ein forming a surface further comprises a 
catalyst scavenger, said bStalyst scavenger being capable of interacting 
with said catalyst suchinat some of said catalyst produced in cannot 
interact with said autocatalytic compound or group. 


3. The method reeled in claim 2 wherein said catalyst scavenger is an acid 
scavenger. 


4. The methpd recited in claim 1 wherein said synthesis intermediate is a 
nucleotide. 

5. The/method recited in claim 1 wherein said synthesis intermediate is a 
polynucleotide. 

The method recited in claim 1 wherein said synthesis intermediate is an 
amino acid. 


7./ The method recited in claim 1 wherein said synthesis intermediate is a 
polypeptide. 
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The method recited in claim 1 wherein said removable projecting group is 
an acid removable group. 


A method for synthesizing polymers of diverse ^quences comprising the 
steps of: 

forming a surface comprising a protective j^roup; 
coating said surface with a layer comprising: 

i) a photosensitive compound orygroup, said photosensitive 
compound or group producing a catalyst when irradiated, and 

ii) an autocatalytic compound or group, said autocatalytic compound 
or group generating a protecting group removing product when 
said autocatalytic compound is activated by said catalyst, and 

irradiating at least ateart\jf^id surface to remove said protecting group; 
removing said layef;| 
contacting the i 
depositing on the si; 
irradiating at least 
removing said myer; dnd 
contacting th^surface with a second monomer. 


a first monomer; 
layer as in b); 
of said surface to remove said protecting group; 


The methoti of claim 9 wherein said layer further comprises a catalyst 
scavenger, said catalyst scavenger being capable of interacting with said 
catalyst such that some of said catalyst produced in cannot interact with 
said autocatalytic compound or group. 

ie method recited in claim 10 wherein said catalyst scavenger is an acid 
cavenger. 


The method recited in claim 9 wherein said synthesis intermediate is a 
nucleotide. 
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13. The method re cited in claim 9 wherein said synthesis intermediate is a 
polynucleotide. 

14. The method recited in claim 9 wherein said syndesis intermediate is an 
amino acid. 

15. The method recited in claim 9 wherein s/id synthesis intermediate is a 
polypeptide. 


n 


16. The method recited in claim 9 wljerein said removable protecting group is 
an acid removable group. 


00 


S - : 


17. An apparatus for solid pha^e chemical synthesis comprising a substrate 
comprising: 

i) a synthesis i||t^ra^fiiate comprising a removable protecting group; 
a photosensHpe compound or group, said photosensitive 
compoundyorl groim producing a catalyst when irradiated; 
an autocaralyiic compound or group, said autocatalytic compound 
or group generating a protecting group removing product when 
said afutocatalytic compound is activated by said catalyst; and 


ii) 


hi) 


18. The method of claim 1 7 wherein forming a surface further comprises a 
catalystr scavenger, said catalyst scavenger being capable of interacting 
with said catalyst such that some of said catalyst produced in cannot 
interact with said autocatalytic compound or group. 


19. Tiie method recited in claim 18 wherein said catalyst scavenger is an acid 
scavenger. 
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The apparatus recited in claim 17 wherein said synthesis inter 
nucleotide. 


liate is a 


The apparatus recited in claim 17 wherein said synthesis intermediate is a 
polynucleotide. 

The apparatus recited in claim 17 wherein saj^f synthesis intermediate is an 
amino acid. 

The apparatus recited in claim 17 wheyein said synthesis intermediate is a 
polypeptide. 


The apparatus recited in claim yl wherein said removable protecting 
group is an acid removable gFourv, 


The apparatus recited/ 
acid scavenger. 


A method for 
forming a 
coating said 


hybj 


laim 17 wherein said catalyst scavenger is an 


surfac 


tace 


dizing nucleic acid comprising the steps of: 
comprising a protective group; 
with a layer comprising: 


i) a photosensitive compound or group, said photosensitive 
compound or group producing a catalyst when irradiated, 

ii) an autocatalytic compound or group, said autocatalytic compound 
'or group generating a protecting group removing product when 
said autocatalytic compound is activated by said catalyst; and 

^diating at least a part of said surface to remove said protecting group; 
Amoving said layer; 
/contacting the surface with a first monomer; 
depositing a layer as in b); 
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irradiating at least another part of said surface to remove sai^protecting 
group; 

removing said layer; 

contacting the surface with a second monomer; 
repeating steps b to h to synthesize polynucleotide arrays of desired 
length; and 

hybridizing a target nucleic acid to said polynucleotide arrays. 

The method of claim 26 wherein said/layer further comprises a catalyst 
scavenger, said catalyst scavenger yDeing capable of interacting with said 
catalyst such that some of said catalyst produced in cannot interact with 
said autocatalytic compound or group. 

The method recited inAflaifei ^wherein said catalyst scavenger is an acid 
scavenger. 


The method recitecj/in 
nucleotide. 


< ;laim 26 wherein said synthesis intermediate is a 


The method recited in claim 26 wherein said synthesis intermediate is a 
polynucleotide. 

The method recited in claim 26 wherein said removable protecting group 
is an acid removable group. 

The method recited in claim 26 wherein said catalyst scavenger is an acid 
:avenger. 


A method for synthesizing a polymer array on a substrate comprising the 
steps of: 
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providing a layer on the surface of the substrate having one/Or more 
synthesis intermediates bound thereon, a catalyst system; and a catalyst 
scavenger, the synthesis intermediates having a reacjtfve group protected 
from reaction by a protective group; 

irradiating the surface of the substrate with racj&tion of certain 
wavelength; 

initiating a catalytic reaction to remove thfe protective group from the 
synthesis intermediates to produce unprotected reactive groups; 
removing said layer; 
reacting a subsequently added syraftiesis intermediate with the unprotected 
reactive group, the subsequently added synthesis intermediate having a 
reactive group protected fronr reaction by a protective group; 
repeating steps a through e/or not, until a desired polymer sequence is 
obtained. 


A method for m 
forming a surfa^ 
coating said si 
i) a pi 


Lg nucleic acid comprising the steps of: 
miprising a protective group; 
^with a layer comprising: 
isitive compound or group, said photosensitive 


compound or group producing a catalyst when irradiated, 
ii) an/autocatalytic compound or group, said autocatalytic compound 
group generating a protecting group removing product when 
said autocatalytic compound is activated by said catalyst, and 
irradiating at least a part of said surface to remove said protecting group; 
oving said layer; 
ntacting the surface with a first monomer; 
depositing a layer as in a); 

irradiating at least another part of said surface to remove said protecting 
group; 

removing said layer; 

contacting the surface with a second monomer; 
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repeating steps a to h to synthesize polynucleotide arrays o^iesired 
length; and 

hybridizing a target nucleic acid to said polynucleotide arrays. 

The method of claim 34 wherein forming a surface further comprises a 
catalyst scavenger, said catalyst scavenger beipg capable of interacting 
with said catalyst such that some of said cataflyst produced in cannot 
interact with said autocatalytic compound/or group. 

The method of claim 35 where in sai<^catalyst scavenger is an acid 
scavenger. 


A method for removing a photosensitive protective group from a synthesis 
intermediate comprising the steps of: 

forming a surface ^mprisiiig a photosensitive compound or group; 
coating said surface witiw^ubstance comprising a photobleachable 
compound or gt^i 

irradiating at least wvak of said surface to 

i) bleach said^photobleachable compound; and 

ii) remove §£id\protective group. 


A method for removing a photosensitive protective group from a synthesis 
intermediate comprising the steps of: 

providing a first surface comprising a photosensitive compound or group; 
providing a second surface comprising a photobleachable compound or 
grotffc 

providing a source of radiation; 

/lacing said second surface between said first surface and said source of 
f radiation; 

irradiating at least a part of said second surface to bleach said 
photobleachable compound on said second surface thereby allowing 
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radiation to reach and thus irradiate said first surface 
protective group. 


39. The method of claim 38 wherein said second surface is a mask or a glass 
blank. 



move said 


RJ 


n 

"OSS' 


10 


15 


43. The method; 
polypepti 



40. The methods of claims 37 and 38 \^Kerein said synthesis intermediate is a 
nucleotide. 

41. The methods of claim 37 a^d 38 wherein said synthesis intermediate is a 
polynucleotide. 

42. The methods of claims 37 and 38 wherein said synthesis intermediate is an 
amino acid. 


s 37 and 38 wherein said synthesis intermediate is a 


20 


44. The methods qf claims 37 and 38 wherein said photobleachable compound 
is a Photobleachable dye. 


45. The method of claim 44 wherein said photobleachable dye is pyrylium dye 
for diazonium dye. 


25 


30 


A method for synthesizing polymers of diverse sequences comprising the 
steps of: 

forming a surface comprising a photosenstive protecting group 
coating said surface with a substance comprising a photobleachable 
compound or group 

irradiating at least a part of said surface to: 

i) bleach said photobleachable compound; and 
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ii) remove said protective group; 
removing said substance from said surface; 
contacting the surface with a first monomer; 

recoating said surface with a substance comprisiij^a photobleachable 
compound or group; 

irradiating at least another part of said surface to: 

i) bleach said photobleachable comjzfound; and 

ii) remove said protective group; 
removing said substance; and 
contacting the surface with a secorift monomer. 


A method for synthesizing polymers of diverse sequences comprising the 
steps of: 

providing a first surface comprising a photosensitive compound or group; 
providing a second surface comprising a photobleachable compound; 
providing a source of radiation; 

placing sai^e^orj^urface between said first surface and said source of 
radiation;/ 

irradiating aOfea^t a part of said second surface to bleach said 
photobleacMlle compound on said second surface thereby allowing 
radiation to reach and thus irradiate said first surface to remove said 
protectwe group; 

contacting the surface with a first monomer; 

stripping and recoating said second surface or providing a third surface 
comprising a photobleachable compound; 

)lacing said second or third surface between said first surface and said 
source of radiation; 

irradiating at least a part of said second or third surface to bleach said 
photobleachable compound on said second or third surface thereby 
allowing radiation to reach and thus irradiate said first surface to remove 
said protective group; 
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contacting the first surface with a second monomer. 
The method of claim 47 wherein said second surface is a glass blank. 
The method of claim 47 wherein said second /urface is a mask. 

/ " N 

The methods of claims 46 and 47 whereii/ said synthesis intermediate is a 
nucleotide. 

The methods of claim 46 and 47 wfyerein said synthesis intermediate is a 
polynucleotide. 

The methods of claims|^6^j^47 wherein said synthesis intermediate is an 
amino acid. 

The methods of claims/^ ana 47 wherein said synthesis intermediate is a 
polypeptide. 

The methods of daims 46 and 47 wherein said photobleachable compound 
is a photobleachable dye. 

The method/of claim 54 wherein said photobleachable dye is pyrylium dye 
or diazonium dye. 

/ 

A method for synthesizing a polymer array on a substrate comprising the 
steps of: 

forming a surface having one or more synthesis intermediates bound 
thereon, the synthesis groups having a reactive group protected from 
reaction by a photosenstive protecting group; 
coating said surface with a substance comprising a photobleachable 
compound or group 
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c) irradiating at least a part of said surface to: 

i) bleach said photobleachable compound; and 

ii) remove said protective group; 

d) removing said substance from said surface; 

5 e) reacting a subsequently added synthesis intermediate with the unprotected 

reactive group, the subsequently added synthesis intermediate having a 
reactive group protected from reaction by a protective group; 
f) recoating said surface with a substance comprising a photobleachable 

compound or group if another synthesis intermediate is to be added; and 
10 g) repeating steps b) through f) or not, until a desired polymer sequence is 

obtained. 

57. A method for synthesizing a polymer array on a substrate comprising the 
steps of: 

15 a) forming a first surface having one or more synthesis intermediates bound 

thereon, the synthesis groups having a reactive group protected from 
reaction by a photosenstive protecting group; 

b) providing a second surface comprising a photobleachable compound; 

c) providing a source of radiation; 

20 d) placing said second surface between said first surface and said source of 

radiation; 

e) irradiating at least a part of said second surface to bleach said 
photobleachable compound on said second surface thereby allowing 
radiation to reach and thus irradiate said first surface to remove said 

25 protective group; 

f) reacting a subsequently added synthesis intermediate with the unprotected 
reactive group, the subsequently added synthesis intermediate having a 
reactive group protected from reaction by a protective group; 

g) stripping and recoating said second surface or providing a third surface 

30 comprising a photobleachable compound, if another synthesis intermediate 

is to be added 
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repeating steps b) through h) or not, until a desired polymer sequence is 
obtained. 

The method of claim 57 wherein said second surface is a glass blank. 

The method of claim 57 wherein said second surface is a mask. 

The methods of claims 56 and 57 wherein said synthesis intermediate is a 
nucleotide. 

The methods of claims 56 and 57 wherein said synthesis intermediate is a 
polynucleotide. 

The methods of claims 56 and 57 wherein said synthesis intermediate is an 
amino acid. 

The methogg^f claims 56 and 57 wherein said synthesis intermediate is a 
polypeptij; 

The methods of claims 56 and 57 wherein said photobleachable compound 
is a photobleachable dye. 

The method of claim 64 wherein said photobleachable dye is pyrylium dye 
or diazonium dye. 


A method for removing a photosm^jftve protective group from a synthesis 
intermediate comprising the stc^s/ 

©sensitive compound or group; 


forming a surface comprising 
coating said surface with a sjA>s 
compound or group and a^ensi 
irradiating at least a part/of said surface to 


tanc^ comprising a photobleachable 
izer; and 


i) bleach said photobleachable compound; and 

ii) remove said protective group. 

A method for removing a photosensitive protective group from a synthesis 
intermediate comprising the steps of: 
providing a first surface comprising a photo/ensitive compound or group; 
providing a second surface comprising a pjfotobleachable compond or 
group and a sensitizer; 
providing a source of radiation; 

placing said second surface between ^iid first surface and said source of 
radiation; 

irradiating at least a part of said se6ond surface to bleach said 
photobleachable compound on said second surface thereby allowing 
radiation to reach and thus irradiate said first surface to remove said 
protective group. 


A method for removing a protective group from a synthesis intermediate 


comprising the step 


>f: 


forming a surface co iraising: 

i) a CEM to m 5 jfdlate light hitting the surface; and 

ii) a photosensifi ve\compound or group, said photosensitive 
compounder gr° u P producing a catalyst when irradiated; and 

iii) an autocaxalytic compound or group, said autocatalytic compound 
or group generating a protecting group removing product when 
said aatocatalytic compound is activated by said catalyst; and 

irradiating aft least a part of said surface to remove said protecting group. 


The metMod of claim 68 wherein the surface of step (a) further comprises a 
catalyse scavenger, said catalyst scavenger being capable of interacting 
with sfiid catalyst such that some of said catalyst produced in i) cannot 
interact with said autocatalytic compound or group. 
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A method for removing a protective group from a synthesis ya^ermediate 
comprising the steps of: 
forming a surface comprising: 

i) a CEM that has a non linear response to light ind will modulate 
light hitting the surface by absorbing light md will also generate 
acid to remove acid labile protecting groups; and a photosensitive 
compound or group, said photosensitive compound or group 
producing a catalyst when irradiated/and 

ii) an autocatalytic compound or gro^p, said autocatalytic compound 
or group generating a protecting group removing product when 
said autocatalytic compound is activated by said catalyst; and 

irradiating at least a part of said surface to remove said protecting group. 


The method of claim 70 wherein the surface of step (a) further comprises a 
catalyst scavenger, said eafcilyst scavenger being capable of interacting 
with said catalyst such tt af aop^ Df said catalyst produced in i) cannot 
interact with said autocar 2fy ic compound or group. 

The method recitedym cMmvl wherein said catalyst scavenger is an acid 
scavenger. 


The method refcited in claim 70 wherein said synthesis intermediate is a 
nucleotide. 

The metnod re cited in claim 70 wherein said synthesis intermediate is a 
polynucleotide. 


Th^method recited in claim 70 wherein said synthesis intermediate is an 
10 acid. 
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The method recited in claim 70 wherein said synthesis intermediate is a 
polypeptide. 

The method recited in claim 70 wherein said remov^role protecting group 
is an acid removable group. 

A method for removing a protective group ftom a synthesis intermediate 
comprising the steps of: 
forming a surface comprising 

i) a photosensitive compound of group, said photosensitive 

compound or group generating a protecting group removing 
product upon irradiatiot 

irradiating at least a part of said/surfa6e^t6 remove said protecting group. 


The method of claim 7jr wh 
catalyst scavenger, sjnd cat^lyj 
with said catalyst sdch that 
interact with said autocatal 


foiining a surface further comprises a 
;t scavenger being capable of interacting 
Le of said catalyst produced in cannot 
ic compound or group. 
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